On than the even-numbered leading cycle) during the earlier pre-modern era of cycles 6-9, one infers that Wolf's estimate for the size of cycle 6 probably is too low.
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Abstract.
On the basis of a comparison of Wolf's reconstructed record of yearly averages of sunspot number against Schwabe's observations of yearly counts of 'clusters of spots'
(i.e., the yearly number of newly appearing sunspot groups) during the interval of 1826-1868, one infers that Wolf probably misplaced and underestimated the mardmum amplitude for cycle 7. In particular, Schwabe's data suggest that the maximum amplitude for cycle 7 occurred in 1828 rather than in 1830 and that it measured about 86.3 (+ 13.9;
i.e., the 90% confidence level) rather than 70.4. If true, then, the ascent and descent durations for cycle 7 should be 5 years each instead of 7 and 3 years, respectively.
Likewise, on the bas':s of the same comparison, one infers that the maximums for cycles 8 and 9, occurring, respectively, in 1837 and 1848, were of comparable size (~130), although, quite possibly, the one for cycle 8 may have been smaller. Lastly, presuming the continued action of the 'odd-even' effect (i.e., the odd-numbered following cycle of Hale even-odd cycle pairs having a maximum amplitude that is of comparable or larger size -_lgo
Introduction
In recent years, a reexamination of the pre-modern era of sunspot observations (i.e., the years before 1849) has led to the discovery of previously overlooked observations by Hevelius for the interval of 1653-1684 (Hoyt and Schatten, 1995a) and by Flamsteed for the interval of 1676-1700 and the years of 1703 and 1707 (Hoyt and Schatten, 1995b) .
Additionally, evidence has come to light that some of Rudolf Wolf's estimates of annual sunspot number, in particular, during the intervals of 1761-1777 and 1819-1833 may, in fact, be wrong (Hoyt and Schatten, 1995c, d) . In this paper, Rudolf Wolf's reconstructions of annual sunspot number are compared against Samuel Heinrich Schwabe's observations of the number of 'clusters of spots' for the contemporaneous interval of 1826-1868.
A Brief Historical Overview
Recall that, although sunspots have been observed on occasion with the naked-eye for thousands of years and routinely with the telescope since the early 17 th century, it was not until the mid 19 tb century that the quasi-periodic variation of the spottedness of the Sun was truly recognized (Bray and Loughhead, 1965; Schove, 1983; Hoyt and Schatten, 1997) . Today, this cyclic variation of the number of spots on the Sun is referred to, simply, as the 'sunspot cycle.'
The individual who fast publicly suggested the existence of the sunspot cycle was (i.e., r = k(f + 10g), where g is the number of sunspot groups, f is the number of individual spots, and k is a factor that is dependent upon the qualities of the observer, the observing site, the telescope, etc.; e.g., Kiepenheuer, 1953; Waldmeier, 1961 (Waldmeier, 1961; Eddy, 1977 Eddy, , 1980 . Additionally, there exists certain peculiarities in the early sunspot record (in particular, cycles 1-7) that, at least, suggest one use caution when examining or interpreting sunspot cycle relationships that are based, in part or in whole, on the early sunspot record (e.g., McNish and Lincoln, 1949; Sonett, 1983) .
Results
Figure 1 displays the number of sunspot observing days during the interval of 1818-1868, where the solid line refers to Schwabe's data and the dashed line refers to Wolf's data. (Bluth et al., 1992; Dutton and Christy, 1992; Trepte et al., 1993; McCormick et al., 1995; Hansen et al., 1996) . Besides the strength (i.e., VEI), location, and time of year of the eruption, the most important aspect as to whether or not an eruption will induce a short-term climatic change (in particular, cooling) is the sulfur content of the emissions that reach into the stratosphere (e.g., Robock and Mao, 1995; Carroll, 1997 Recall that cycle 7 is one of the troublesome cycles in the early sunspot record, chiefly because its ascent and descent durations are, respectively, the longest (7 years) and the shortest (3 years) on record (e.g., Wilson et al., 1996) . (In Fig. 2 Schwabe's data also suggest that cycles 8 and 9 are much more comparable in size (-130) than Wolf's .data would seem to indicate, and that, overall, cycle 9 is more reliably known than cycle 8_.There is even a hint that the rising phase of cycle 10 may not be as reliably known as is generally accepted, because stability of the residuals does not appear to have been achieved until after 1861 (during the declining phase of cycle 10; see Fig. 4 ).
One of the most fascinating aspects of modern era sunspot cycles is the 'odd-even' effect, so-named because the odd-numbered following cycle has always, without fail (6 out of 6 times) been of comparable or larger size (based on sunspot number) than the even-numbered leading cycle in all modem era Hale cycle pairs (i.e., 10-11, 12-13 ..... 20-21) . This aspect of the sunspot cycle has previously been used by KopeckS, (1991) and Wilson (1992) should have a maximum amplitude of about 160 _+30, based on a variety of predictive schemes, and by Kane (1997) and Wilson et al. (1998) , based upon various precursor techniques.
While some have described the odd-even effect as mere 'folklore' (e.g., Schatten et ai., 1996) , it should be noted that similar behavior exists in other parameters, as well, including the aa geomagnetic index and sunspot cycle length averages of annual mean surface air temperatures (Wilson, 1998a) . So, one strongly suspects that the odd-even effect probably is an inherent property of the sunspot cycle (actually, the Hale cycle) and not a mere statistical quirk. Recall that Ohl (1971) was the first to advance the notion of the 'extended solar cycle,' suggesting that the true beginning of the solar cycle takes place -._f°s everal years before the epoch of sunspot minimum and noting that the size of a sunspot cycle is directly related to the strength of the recurrent storm component of the solar wind which maximizesin thevicinity of sunspot minimum (seealso,Feynman, 1982; Kataja, 1986; GonzalezandSchatten, 1987; Wilson, 1990; Thompson,1993; Kane,1997; Wilson et al., 1998) .
Figure7 showstheodd-eveneffectfor cycles10-21(left; i.e., themodern era sunspot cycles) and for cycles 8-21 (right), using the inferred values of sunspot number maximum amplitudes for cycles 8 (130.5) and 9 (129.3), based on Schwabe's observations (seê Table I ). In each panel, the inferred regression line (the solid line, y), as well as its inverse (i.e., using y as the independent variable; the dashed line, _), is given. For the modem era cycles, one finds a very strong linear correlation between the two parameters, having r = 0.974 (implying that the correlation can explain about 95% of the variance of the oddfollowing cycle's maximum amplitude). The strength of the effect, however, is slightly reduced when one includes cycles 8 and 9 (i.e., r = 0.873, implying that the correlation can now explain only about 76% of the variance of the odd-following cycle's maximum amplitude).
Accepting the odd-even effect (to be true) and believing that cycle 9, indeed, is better determined than cycle 8, one can use the inverse relationship (2) to ascertain another estimate of the maximum amplitude for cycle 8. Therefore, or the basis of cycle 9's estimated maximum amplitude (equal to 129.3, from Schwabe's data), one infers that the maximum amplitude for cycle 8 (given the modem era description of the odd-even effect)
should have been al_out 91.2 + 18.3 (at the 90% confidence level, or 91.2 +23.9 at the 95% confi_lence level). On the other hand, ignoring the odd-even effect and basing the estimate purely on Schwabe's data ( Fig. 3; using The solid line (_) is the regression line using R(max)o_ as the independent variable; the dashed line (_) is the, regression line using R(maX)of as the independent variable.
The symbols r, r _ , and se have the same meanings as before (in Fig. 3 ). 
